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(57) Abstract: An aromatic polymer electrolyte that when directly used in a methanol fuel cell, excels in methanol shutoff, etc. 

There is provided a polymer electrolyte comprising polymer main chains containing oxygen elements and/or sulfur elements and 
If) aromatic carbon rings and, directly bonded to some or all of the aromatic carbon rings of the entirety of the polymer electrolyte 
0O including side chains, ion exchange groups, wherein the ratio (R) of the number of aromatic condensed polycyclic carbon rings to 

the total number of aromatic carbon rings of the entirety of the polymer electrolyte including side chains (sum of the number of 
^£ aromatic monocyclic carbon rings and the number of aromatic condensed polycyclic carbon rings) satisfies the formula: 1>R^0.15. 
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j|£I&*B}§iK DMA c (LiBr^l Ommo 1 /dm^ tC&S £5 KlSS 
20 W 

iSflfcSKS 0. 5mL/min 

25 fiS^&KiJ:?) 
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J-JimM&MD (cm2/sec) £TiC^£ D ;K*6£: 0 

D = { (VX 1) / (AX t) } X 1 n { (Ci-C m ) / (C 2 -C„) } 



V : ±.JVB^<DW.<D^M (cms) , 

i : nmnmomm (cm), 
a : mmmm<Dmmm (cm^) > 
t -.mm (sec) 

Ci : t = 1 \Z^n^)VB^(Dmm^ (mo l/cm3) , 
C 2 : t = 2 lZ&tf&1l)lB^<Dmnmm (mo I/cm') , 
C m : t = ll:*5^5-t!M4'(Z)iiM (mo l /cms) , 
C„ : t = 2 iZ&Vf A$><DmMWk& (mo l/cm3) . 

tU Sfc, C m = C„T»lg (10wt%) tLTti6fco 



> 3 . 2 g ( 2 0 mm o l ) > U^A 2. 9g (21 mm ol) , 

S^SSH'yUPsM^F 5 0mL, h;PX> 2 5 mL ^jDATit^Lfco # 



«J 1 




(21) 
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X;i/^>-3, 3' -yXM>iy*iJ7A 2. 45g (5mmol) , 
4, 4' -^yjl^-Ui^y^-jlXJU^y 3. 8 1g (15mmol), h 
)VJL> 1 0mL5M> h^X>$fiU*^17 0t:ST#IU 1^1 

I&ra^ l ^^bfeo 

: Mn=3. 0X10* 
-f 3->^Wk'£m : 1. Omeq/g 

h >f5«S : 1. 2XlO-2S/cm 
MP : 34/im 
Kzfc^s : 2 3% 
R= 0. 3 1 

75:43, 1 H-NMR (6 0 0 MH z > DMSO-d 6 ) MtifiZ «fc 0^J6fe o 

JI#:W(Cte, 19. 6mg©S^fiif$0. 6 m 1 ©DMSO-d 6(1^ 

COi^^tfJWSMttlc, ^>-fc?>3R2«Sf ( (1) XJWf^ 

£ (2) #x)\,*4tm t, (3) mmm±y^\y>n, u) ^m^-^ 

(2) -\#a*#X;i/3Mfc;# (2) (1) T 

*5*0I^C«koT, 4¥ttffiM7-y?U>m (3) t«It7^l/>i (4) 
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>^^MT^2fS(Z)^>if>m^M^i : foX;l/^'fb#: (1) T$>3^1£rteu 



Bl 

0 HS0 3 H 

B2 B3 
(1) 




(2) 





10 



tifz7°uh>m (±fS (1) ~ (4) ©«5i^£#Ba) , #yoh>tf-^7© 

1 > 



6. 9 9 



B 3 



112 



15 



7. 
7. 
7. 
7. 



1 7 

2 2 
2 4 
2 8 



B 5 
N4 
N 3 
N 8 



1248 (B5, N4, N3, N 8 GOo* at) 



20 



7. 
7. 
7. 



5 1 

5 8 

6 4 



N 2 
N 7 
N 1 



479 (N2, N7, N 1 (D^St) 



7. 8 3 



B 2 



13 1 
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9 3 



B 4 



7 9 6 



7. 
7. 
8. 



9 9 
9 9 
0 3 



N 5 
N 6 
N 9 



4 5 6 (N5, N6, N 9 (DteWc ) 



8.34 bi ioo mm 

io (i) 7>)v-fc<£i>'V>m<D&<Dftttm 

7s)vmt^y^ym±.\z%- 1 m-f^w&tz 3i®yp h> (bi, b2, 

B3) ©M^^ffi^&fco 

(100 + 131 + 112) /3=1 14 
(2) ^7JW>f^>f>l0t0WI 
15 ^XM{^>"lf>l±l:2i#St§B 4<D^n h>(7)®^Sr2TfiJofeo 
7 9 6/2 = 3 9 8 

(3, 4) •fy?uym(D%t<DffiMm 

t7^l/>S±[:#ftt§3lOynh> (N2, N7, Nl) <D®^|t 
|Wli;<+7^1/>^±(C#ffiT§ 3I©7'0 h> (N5, N6, N9) © 
20 ®St£-fKD¥*^£, 2T?fRk>&. 

(479 + 456) /2/2 = 2 3 4 
R=2 3 4/ (1 14 + 398 + 234) 
= 0.3 1 

Rtt, ^tt^Jt^^©fItO. 3 3 £0&-IfcLfco 

25 

WJ2 
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> 5. 6 1 g (3 5mmo 1 ) , mMtl U ^A5. 0 8 g (3 6. 8mmo 1 ) , 
i>^)VX)V^=y H 8 8mL, h;UX>4 5 mL £Jjn*_Tjf J$b/!: 0 #i^T\ 

5 > 7. 52g (29. 6mmo 1) 1 3 5 X: [wl^T 

A 2. 9 7 g (1 3mmo 1) > ^t*'J7Al. 8 1 g (13. 7mmo 1) , 

io 1 3 ox:&i?&MvmMmizT3mm&M-rz>^t\z&r), ^<D7^^v)v 

>-3, 3' -^X;i^>i?^#'J^A9. 5 1g (19. 4mmol) ££P 
13 8°C£T#?&U !^^T3B#r B lSiS^-t±^c 
±IE(D2 0CDS^^X^ DMS03 0ml TitIR L;W<=> 1 3 0tt7 

15 mm, zzizi 4 ox:~?:7mmfcm-zi±rzo wa§'&, Rfen&to&xmo*? 
wj^trt 2 utfMs-r & c: t £ 2 @§i o j»ffite*fc-r £ n £ t ck 

0 16. 3 g<BK$HMtfl¥St£#fc 

(^P^^^a^O#^jlbm<i(D^^^, 0. 74, 0. 2 6(lmoli 




^t>5gftti, ynh^is, K**ttsn:, * ^ /-jimmmmt 

2 \Z7j<Vfco 
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(GPC^ftB) : Mn=5. 2X104 
-f 3r>StWHm. : 1. 86meq/g 
^nh>£iS: 1. 4X10-iS/cm 
mm : 2Um 
®7K^ : 119% 
R=0. 2 4 

Rfct, 1 H-NMR (6 0 0MHz,DMSO-d 6 ) fSffiiz «fc D 5*<#>fc 0 
^fcWfcte, 2Omg0^fiiI^O. 6mlODMSO-d6l:|f)S?b 

£T\ ClOK^m^lK^KWtC, ^>-fc?>SS3S3g[ (6) 7i-KJl/ 
*>l!U;i/*>ffc#:£ (7) 7;r-;i,*;|,3fc>M#X;U3Mb#:£ (8) h Ho+ 

m#7,)V*ikw (7) -Jj&y x.-jix)i*>m#x)iwm (7) 

mmmj-7?u>m o> tm^m^-y^u>m uo) ©2«ag©:j-7^ 

^^^-^ £g£S£#T£ 7*P y bfeSB^t^-r s d t k& 

•2> 0 



Bl 

o so 3 h 

B2 B3 




B6 



H SO3H 



(6) 



(7) 
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fcy°nh>m (±ib (6) ~ (i o) nmmtt&m) > &7nb>¥-#<D 
mm m&) m-c&z>o 

7. 02 B7 3 5 8 (B 7 > B 8 © cj-gf) 

B 8 

7.07 B 3 282 

7.20 B5 1629 

7. 32 N3 8 9 9 (N3, N4, N 8 <D&Wc) 

N4 
N8 



15 7.46 B6 142 

7. 57 Nl 100 (Nh N6©^Sf) 

N 6 

20 7.65 N7 765 

7.83 Bl 424 

7. 94 B4 2 4 5 4 (B4, N2, N5, N 9 <D&$\) 

N 2 

25 N 5 

N 9 
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8.36 B 2 334 

friz, &^>i£>§t •}-7&u>m<D$k<nfflfti&&d<#>. Ztlt><Dmfr£>R 
5 (6) ^x-;i/x;i/*>Mx;i/^b^>if>m©^coffi^fit 

h> (Bl> B2, B3) ©M«OTOfit^^^7t 0 
(424 + 334 + 282) /3 = 34 7 

(7) y^)V7.)v^ym^7.)v^it^y^ym(DWL(Dm^m. 

10 #X;i/*ft:^>if >^±(C2Mf?&-r^)B 5C0 7°D h>©®*S£2TfiJ^fco 
1 6 2 9/2 = 8 1 5 

(8) t\zn*/>mx)i*ik^>^>m<DWt<Dmm 

k HD + y >MX;i/^b^>-tf>^-t^#ffi-r-5B 6, B7, B8©7°Dh 

>©ma^-st^ 3 fee 

15 (1 4 2 + 3 5 8) /3 = 1 6 7 

o, i o) -rywymvwtvmwm 

j-y?U>m-t\Zj¥fc-$-&3m<D7°n h>(N2,N5, N 9 ) <Dmm&m (B 
4, N2, N5, N9) ©Sffifr&fff^ £> B 5 Offi^Sl^fcfc©] RD< + 
7^1/>g±CMtS3l©^Dh> (Nh N6, N7) 0DS*t-&f+£>¥ 
20 2TfiJo7^ 0 

(825 + 865) /2/2 = 4 2 3 
R = 4 2 3/ (347 + 815 + 167 + 423) 
= 0. 2 4 

r«, -r^->^^*^^©^Mo. 25, mutt&frttmfr<b(D 

25 

0. 2 4£B&— SeL£. 
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±tB#ux-^;i/x;i/^>^a^* mm^fi 0-2194 s^^momm 
M3\zmM<DjjmzmmisTmmLfc.o Mn = 5. 5x104, ^>^^m^ 
wcD^m^vm^KD^^. 0. 3, 0. 7 too na^tb^^t-) 5g^i 

5 lii 0 gl:i»$tSfi[:T4 8B#r*lx;i/?Mt£fT SMSb, 5. 

1 5 g (DTtmmcD^m^^mc (x;i/*>^s©m;t^ 0. 9«> 

o i H ° 3S >- 9 J s T )a9 /- 0 - 0 \ 

-K>S<>0<><>0 j-ran4C>^OoOsOo)- 
\ o /0 - 3 \ o o /0,7 

10 |}llil;^LL 

: Mn = 4. 6X104 
-f;t>3£$^il : 1. lmeq/g 
ynh>fiiS: 1. 7X10-2S/cm 
HJ? : 3 9 ix m 
15 ®7jc* : 4 9 % 



VcMm 2 

^mHia^T, M^&m-ffzy^^nlz. 4, 4' -ykFD^>/7x 

-;i/X;i^*>2. 6 0 g (10. 4mmo 1 ) , i%mt> U 1. 5 1 g (1 

20 0. 9mmol) , y^f Jl/XM+y F3 OmL, h;PX> 1 5 mL 

0. ^(D7m* V)VJLy££*b\zmM&3k^tco W0fa&. 4, 4' ->?^;i/ 
tOy7i-HM>2. 2 4g (8. 8mmol) ^iP^L, 1 3 5tST 
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Al. 0 6g (4. 6mmo 1) , M'J^AO. 6 7 g (4. 9mmo 1) , 
if^^llXJl^^F 20mL, h;i/X> 1 OmL£in*_Tjf#Lfc 0 #^T, 

x.>t£h\zm%m3kVfc a Mtftm, 4, 4' -i?7 )V^ruVy ^~)V7,)V* 
>-3, 3' -y7J^>ty*'J^A3. 21g (6. 6mmo 1) $j)D^ 

±M<D2-D(DK^^ DMS0 2 Om 1 T#§? L&^<5> 1 3 O'CTl 

io mm, 1 4 ov^smmfcfo-z&fzc 

15 \z^r>4. 6 gcDMft^mmn&mc (zfuyz&m&fcv&mmvm&cDm 



tl^F, 0. 8 2, 0. 18(imo o 




gt^ft^m : Mn=5. 8X10* 
-T^>^^»: 1. 79meq/g 
20 7°DbMsi^ : 1. lxiO-iS/cm 

: 50wm 
®7j<^ : 4 4 0 % 



:«J3 
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lUm, : 5 5-6 0 %) ©±T®^0. 2mm^ 'J77>^® 

: 1. 64meq/g 

yDb>e«S: 1. 2XlO-iS/cm 

10 M?7—)l&i&M: 4. 8X10-'cmVsec 

mm : 8 1 um 

m7&m : i o o % 
vcmm 3 

[0 0 0 1] 

-T^>3^^«: 1. 53raeq/g 

20 yoh>f5#S: 9. 7X10- 2 S/cm 

^ 9 J —)Vm&\%Wt : 5. 8XlO-'cm2/sec 
mm : 7 8 um 

25 ^ mm 4 

> 1 . 60g (10. 0 mm o 1 ) > b: 7 7 x J — ;i/ A 2 . 2 8 g (10. 0 
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mmo 1 ) , Ri*U9A2. 9 0 g (2 1. Ommo 1 ) , iS^^JlXJlfr 
+ ->H5 0mL, h;i/X>5 OmL&iP^Tffij^bfco 1 2 8tST 

ftmvmmmizT4mm&m.'r2>z.uz&r). bjv^>tt%iz 

&ffl\&£VtCo WOfe'tik, 4, 4' -y7;i/tny7x-J^M>-3, 3' 
5 -y^M>ty*U^A2. 4 5g (5. Ommol) , 4, 4' -v 5 ^;!/ 
^-Pv ? ^x-;uT;;1-z|n>3. 8 1g (15. Ommol) SiD^., h;UX>£ 

^^-VTHx-m^mM^mmvrc^ m&.tfcm-r2>z\nz&o 8. 6 o g<Dm& 

10 (7>yA«a^#©*»3gU^©«A^, 0. 3 8, o. 

26, 0. 12, 0. 24 tern o 1 IRj&Jt^T) . 




15 $C¥*§#?S : Mn=9. 5X104 

-T^->3^^^S: 1. 04meq/g 

yob 1. 2xlO-2S/cm 

Hff : 2 5 // m 

®7K^ : 2 5 % 
20 R = 0 . 1 5 

tfc«iJ4 

ArUffllT, ISf^ftfc777;3i:, 2, 7-ytFD + yt7^l/ 
>0. 6 1g (3. 8mmol) , tfX 7 x / — ;UA 3 . 6 9g (16. 2 m 
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mol) , »'J^A2. 9 0 g (21. Ommo 1 ) , *^)V7,)Vfo* 
yH5 0mL, h;i/X>5 OmLSMTJI^l/^ 125 C C^T# 
M. lfflSl:T3 l$IWBU&-r 3 .1 £ (c £ D , o)*tt £ h )lx. > t £ % 
r*|^*b/io Wfti'tik. 4, 4' -z?7 )V*Uz/7 iL~)V7s)l^y- 3, 3' - 
5 ^X;l/*>^v#U^A2. 6 9g (5. 5mmol) , 4, 4' -v^;!/^ 
D^^x-;i/X;i/zK>3. 6 8g (14. 5mmol) £UD;L> h;PX>£© 

i 4 o^t^lm^-^^, i 5 o<c£-e#?ab|pi^T 

10 t5CiC±(3 8. 6 g0iS5^«»S§^ (^>^A^S^fr(D#^5gb 
W©^A^> 0. 36, 0. 10, 0. 14, 0. 4 0»mo lMIt^i 




ffcfcfc^ 1 ^b7c„ 
15 ic¥^^* : Mn=5. 1X104 

-T =*->3£ift^S : 1. 13meq/g 

yPh>fg#S: 3. 6X10-2S/cra 

mm : 5 4 u m 

©7j<^ : 4 2 % 
20 R=0. 05 



WO 2005/063854 



PCT/JP2004/019672 



38 

1 



R ±*>£&£M (meq/g) h >fc*f^ (S/m) S£7.R^ (%) 





0. 


3 1 


1 . 


0 


1 . 


2X10-2 


2 3 


mmm4 


0. 


1 5 


1 . 


0 


1 . 


2X10-2 


2 5 




0. 


0 5 


1 . 


1 


3. 


6X10-2 


4 2 


ttmn 


0 




1 . 


1 


1 . 


7X10-2 


4 9 




0. 


2 4 


1 . 


9 


1 . 


4X101 


12 0 




0 




1 . 


8 


1 . 


1X10-1 


4 4 0 



10 

mm^m^x^^m^m^m^mv^^^mmmiz^x^mzm^ 
15 ^rzRmtvxito. 1 5&±xmzm.7kmfim<tz^x^z>z\t 

tmm 5 

Na f i on 1 1 5i (wmsh, ^mmmmmmmx $> o , ^mmm^m 
20 2&^ 0 ) zm^TM? ;-)imm%wt&>$i&. ^^2\z^vrc 0 

-Y^>3£^?ll: 0. 9 meq/g 
7°Dh>M: 1. 0X10-iS/cm 
mm: 13 0wm 
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R »f£lfc (cm^/sec) fljJ¥ Urn) 

HIW 1 0.31 6.9X10-8 34 
4 0.15 8.5X10-8 2 6 

5 ftiSM 4 0.05 2.5X10-7 59 

itlSM 1 0 1. 5X10-7 39 

mti&M 2 0.24 5.3X10-7 24 
iti|&#iJ2 0 1.3X10-6 62 
10 itmm 5 1 . 2X10 -6 13 0 
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10 



1 >R^ 0. 1 5 

2. i«^*^M^TfS-«S; (la) ~ (4a) 
^•Ar 1 — Z— Ar 2 -X-J- — Ar'-Z— Ar 4 — X'-Ar^Y— Ar 6 ^X'j- 



(la) 



i A t x "H x f 



(3a) 



(2a) 
— Ar 9 — 

(4a) 



15 IHlTfelk Z, Z' «SV^C?£V£^CO, S0 2 (Dffinfr&mL, X, 
20 b) ^ (4 b) 



WO 2005/063854 



PCT/JP2004/019672 



41 



— ^Ar 11 -Z — Ar 12 -X-j- --Ar 13 -Z— Ar 14 -X'-Ar 1 /-Y— Ar 16 \x'-- 
(lb) (2b) p' 



-|Ar 1 ^- 



(3b) 



(4b) 



tM^i^st. z, z' ttsviKian^tcco, so 2 ©wn*^*b, x, 



3. k^««h*«tie-is:s: (5) 

— ^-Ar 1 — Z ^Ar 2 — X-^— ^-Ar 3 — Z'— Ar 4 — X 1 — Ar 5 — X'^— (5) 

SMii^it, z, z' «sv^c^(cco, so 2 ©^§^1, x, 

X' teSWC^iLKO, S©m^^t. Ari-Ars ©^fnfcitlfc^a* 
fSi^i^tS7i^«^tiA r i - A r s (D'PU < ife^W-^^H ^* 
>£tfcf&g£WU Ari-Ars CD^Tn^(Dg^S^#^^m^#tf« 
15 Ari~Ar5 ©4>&< £ fc 

3?mmmmm±\z^ a->3SSH4£*wu ttjgu^©»a, b 
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1. ^*>&timm&* 0. 1 ~ 4m e q/gT&Zm&m lfr£6 ©Htl^ 

10 

15 msmmom^mmmo 

20 ii. m&mifrZQ&mnwztmvmftTmMn&m^Tfe&mftTmm 
mm. 

25 13. ffi&mifrZ9<Dmnfriz&m<Dftft?nmn&m\<*Tf£2>w.&*&; 
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5 mmmmmo 
mm* 

io i7. m&mi i\zfcn<Di*ft?nmnm&M^Ttez&i*izft?mmftnma 
i 8. m^mi fo*> 9 <DMnfriz&m<Dnft?nmm&m^Tte%w.&*? s 

15 19. ffif^i otcfHa©i^^«^K*«#)^ffl^T^^m^^^y-;uM 
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